SUMMARY
The reactor production yields of tungsten-188 produced by neutron capture by enriched tungsten-186 in the HFlR and other reactors are nearly an order of magnitude lower than expected by calculation using established cross section values. Since neutron capture of tungsten-188 may be the major factor which significantly reduces the observed yields of tungsten-188, we have evaluated the possible "burn-up" cross section of the tungsten-188 product. Tungsten-189 was produced by irradiating a radioactive target containing a known amount of ' 88w. In order to reduce the radiation level to an acceptable level (~20% detector dead time), we chemically removed >90%
of "' Re, which is the decay product of '=W, prior to irradiation. We were able to confirm the two Program included a sample of tungsten-188 provided to Nordion, Inc., and high, specific activity rhenium-I86 which was sold to Mallinckrodt Medical, Petten, Holland: A tungsten-l88/rhenium-188 generator was provided to Altarex, Inc., Alberta, Canada. The very high neutron capture cross-section ("burn-up" cross-section) of ''Sw is another factor which coutd be partly responsible for the discrepancy between the experimental and theoretical yields of Unfortunately, the 189vV radionuclide (formed by neutron capture product of '=Vv) is only poorly known. Since the absolute intensity of the y-ray from lSgW is not known, in the current studies we report a value for the lower limit of the burn-up cross-section of In addition, we also describe the results of preliminary data on the decay of ''W produced via the '"W(69 h, B-)[n,v] reaction. Our attempts to measure the absolute intensity of observed v-rays
were not successful mainly due to the high background from the 8-radiation of 187W, which is produced by neutron capture of stable '86W in the target. In addition, high background from the decay of the '''Re decay product of also interferes with these measurements. The y-spectrum of purified le%/ is shown in Figure 2 . Only three y-rays at 260.1f1.4, 421.5.11.6 and 975&3 keV can be attributed to "%I. The decay of these y-rays are shown in Figure 3 . The 260.1 and 421.5 keV y-rays have equal intensity, whereas the relative intensity of the 975 keV y-ray is about 8% (Table 1) . Two y-rays at 130 and 545 keV were also observed only in the first two 5-min counts ( Figure 2 ). As shown in Table 2 , the weighted average of "W half-life obtained from two sets of experiments is 10.8iO.3 m. The errors associated with the measured t , , in each y-ray were used as the weighing factors to obtain the weighted average. Two and half hours post irradiation, the y-spectrum of the Re fraction showed a weak signal from 24.3-h lagRe at 216.5 keV (5.5%). Due to the high backgrounicl from the fi-radiation of Ia7W and '"Re, no shortlived component could be deduced from the 13-assay of the sample. 
B:
After irradiation, the y-spectrum taken without chemical manipulations.
After irradiation, the y-spectrum taken of purified target. by following the l3-decay of a purified source of law. Later, Kauranen and lhochi [8], using the same reaction, produced a stronger source and assigned two predominant y-rays at 258 and 417 keV with almost equal intensities (100 and 96%, respectively) to "v. Based on spectra taken using a Nal detector, a number of lower intensity y-rays, ranging from 94 to 955 keV, were also assigned to la%/ (Table I) . These investigators reported a half-life of 11.5kO.3 min for l8%/ deduced from the decay of the observed y-rays.
In our approach, we produced "W by irradiating a radioactive target containing a known amount of 1S8W. In order to reduce the radiation level to an acceptable level (~2 0 % detector dead time), we chemically removed >90% of ' ' ' Re (the decay product of 188W) prior to irradiation.
Nevertheless, due to the formation of substantial levels of 18' W which is produced by neutron capture of stable 186W in the target and in growth of lssRe, this results in a continuous increase in the background. We could only confirm the two predominant y-rays in the decay of 18W at 260.1 f 1.4 and 421.5 1.6 keV. By following the decay of these y-rays in two sets of experiments, a half-life of 10.8 f 0.3 m was obtained for l8V. Figure 2 . Gamma-ray spectrum of "% produced by neutron irradiation of Is% target.
From the list of weaker y-rays (Table l ) These results are important since they help explain the discrepancy reported earlier [9, 10] between the calculated and observed production yields for tungsten-I 88 by irradiation of tungsten-186. Even though we had developed processing methods for the complete dissolution of either enriched tungsten-I 86 metal or oxide targets, the production values have consistently been nearly an order of magnitude lower than those calculated. Our demonstration of the significant burn-up cross section for tungsten-188 will now provide an opportunity to further develop our computer code to iterate the expected production yields of tungsten-188 in the HFIR.
9.
Knapp, Jr., F. F., Callahan, A. P., Beets, A. L., Mirzadeh, S., and Hsieh, B.-T. "Processing 
Distribution of Radioisotopes By Cost Recovery Through the ORNL Isotopes Distribution

Office (IDO)
Medical radioisotopes which were provided for full cost recovery through the ORNL Isotope Production and Distribution Program included a sample of tungsten-I 88 provided to Nordion, Inc., and high specific activity rhenium-I 86 which was sold to Mallinckrodt Medical, Petten, Holland.
A tungsten-I 88/rhenium-l88 generator was provided to Altarex, Inc., Alberta, Canada. 71.
